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Title 

ACTIVATED PROTEIN C FORMULATIONS 

Field of the Invention 

This invention is in the field of human medicine, partcularly in the treatment of 
vascular disorders with activated p^tein C. More specifically, the invention relates to 
pharmaceuacal compositions, formulations, and uses of recombinant human activated 
protein C. 

Background of the Invention 

is a serine protease and naturally occurring anticoagulant that plays a 
role m the regulation of homeostasis by inactivating Factors Va and VlIJa in the 
coagulation cascade. P^tein C activation results from removal of a dodecapeptide at the 

N-teoninusof the heavy chain.p„>ducin8activatedproteinC(aPC) possessing enz>«.atic 
activity. 

In addition to the enzymatic activities of aPC within the blood coagulation 
cascade. aPC also can degrade. Activated protein C degradation can lead to variants with 
anncoagulam activity similar to the full-length chain or to less active variants. According 

toFosteretal.(WO91/09951).aPCcanincIudeactivevariantsconsistingofdeletions 
<h>m the full-length light chain. Foster indicated that such variants include from 149to 
1 52 ammo acid residues and that these light chain deletions do not substantially alter the 
activity. 

In contrast to Foster et ah. Applicants discovered that the 1-149 light chain variant 
was less active while the 1-150. 1-151.and 1-152 variants were active. TOs less active 
vanant leads to decreased functionality as an anticoagulant via diminished potency 
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In order to administer aPC to patients, freeze dried fonnulations of aPC 
fomiulation a« reconstituted with diluent, added to an intravenous infusion solution and 
admimstei^d via intravenous transfusion over the course of many hours. This aPC in-use 
solution has shown decreased potency levels due to the presence of the less active 1-149 
aPC C-terminal light chain variant. Therefore, minimizing the level of the 1-149 aPC C 
terminal light chain variant degmdation p«Mluct is important in achieving a potent in-use 
aPC formulation. 

Applicants discovered that the addition of a chelating agent to the diluent used 
w,th the aPC formulation or to the aPC formulation itself improves the solution stability 
of aPC. Linnau et al. (AU 9892449) teaches phannaceutical preparations of at least two 
blood coagulation factor., including pn,tein C. and involves the use of a chelating agent 
Premature thrombin formation in the preparation is prevented if calcium ions are 
displaced by the presence of magnesium or by the addition of a chelating agent, including 
EDTA. or related substances, such as citrate. Linnau et al. fail to teach preparations of 
activated protein C or the effect that metal ions or chelating agents may have on the 

propensity ofactivated protein C to fom, truncated variants or on its stability. Thus there 
remams a need in the art to prepare stable, potent fomiulations of activated protein C 
Accordingly, these discoveries allow the preparation of potent in-use aPC fom,ulations to 
the health care provider that are suitable for administration to a patient in need thereof 

Summary of the Invention 

The invention provides a pharmaceutical composition comprising aPC and a 
chelating agent. The pharmaceutical composition contains the chelating agent. 

The invention also provides a pharmaceutical composition comprising aPC a 
diluent, and a chelating agent. The diluent is either a reconstitution diluent or an ' 
intravenous infusion solution wherein the diluent contains the chelating agent. 

The invention further provides a phamiaceutical composition in the fbim of a 
lyophilized fomiulation. These phamiaceutical compositions contain aPC. a chelating 
agent, a bulking agent, a buffer, and/or a salt Upon reconstitution. the pharmaceutical 
composition has a pH of about 5,5 to 6.5. 
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The invention also provides a process for preparing a lyophilized fonnulation of 
aPC. which comprises fteeze Aying a phannaceutical formulation containing activated 
protem C, a bulking agent, and a chelating agent. 

Alsoprovidedisaprocessofpreparingapharmaceutical solution of aPC which 

compnses reconstituting a lyophilized fonnulation containing activated protein C with ^ 
diluent containing a.chelating agent. 

Further provided is a process of preparing a phannaceutical solution of aPC 
which comprises reconstituting a lyophilized fomiulation containing activated protein C 
and a bulking agent with a diluent containing a chelating agem. 
10 Also provided is a method of treating a patient in need thereof which comprises 

admmistering to the patient tiae pharmaceutical composition of the present invention 

AddUionally provided is a use of the pharmaceutical composition of the present 
mvention which comprises treating tiirombotic disordeis. 

Detailed Description of the Invention 
Forpun^oses of the invention, as disclosed and claimed herein, the following 
tenns are as defined below. 

aPC or activated protein C refers to activated protein C whether recombinant or 
plasmaderived. aPC includes and is preferably human activated protein C although aPC 
20 -ayalsoincludeotherspedesorderivativesofactivated proteinC. Examples of protein 
C denvatives are selected from the group consisting of Gerlitz. et al.. U.S. patent No. 
5,453.373, and Foster, et al., U.S. patent No. 5.516,650. 
APTT - activated partial thromboplastin time. 
r-hPC - recombinant human protein C zymogen. 
25 '■'^C- recombinant human activated proteinC. 

r-aPC - recombinant activated protein C produced by activating protein C 
zymogen in vitro or in vivo or by direct secretion of the activated fom, of protein C from 
procaxyotic cells, euka^^otic cells, or tiansgemc animals including, for example, secretion 
from human kidney 293 cells as a zymogen then purified and activated by techniques well 
JO known to the skilled artisan. Examples are demonstrated in Yan, U.S. Patent No. 
4,981,952. and Cottingham. WO 97/20043. 
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Continuous infusion - continuing substantially uninterrupted the introduction of a 
solution into a blood vessel for a specified period of time. 

Bolus injection - the injection of a drug in a defined quanUty (called a bolus) at 
once. ' 

5 Suitable for administration - a lyophilized foimulation or solution that is 

appropriate to be given as a therapeutic agent. 

Zymogen - protein C zymogen, as used herein, refer, to secreted, inactive forms 
whether one chain or two chains, of protein C. 

Phaimaceutically acceptable buflFer . a phaimaceutically acceptable buffer is 

10 known in the art. Phannaceutically acceptable buffers include sodium phosphate, sodium 
citrate, sodium acetate, orTRIS. 

Chelating agent - a phamwceutically acceptable multidentate ligand whose 
molecules can form several bonds to a single metal ion. creating a ring. 

Diluent - a diluent optionally is a reconsUtution diluent or an intravenous infusion 
solution. A reconstitution diluent is a solution used to .esto« a lyophilized material to the 
liquid state. An intravenous infusion solution is a solution used as a vehicle for the 
administration of pharmaceutical compositions or formulations to a patient. A lyophilized 
formulation is reconstituted prior to its addition to the intravenous infusion solution 
Some examples of diluents, as either reconstitution solutions or intravenous infusion 
solutions, include 0.9% Sodium Chloride, Sodium Chloride with Potassium Chloride 
Glucose and Sodium Chloride, 50/0 Dextrose. Lactated Ringers, m Sodium Chloride.' 
Stenle Water for tajection, and Ringers Ejection. 

EDTA - Ethylenediaminetetraacetic acid that optionally is alone or part of a salt 
complex. Prefen^l EDTA fomis are selected from the group consisting of dipotassium 
edetate. disodium edetate. edetate calcium disodium. sodium edetate, trisodium edetate 
EDTA free acid. EDTA disodium salt. EDTA disodium salt dihydrate. EDTA disodium'- 
calaum salt. EDTA dipotassium salt. EDTA tripotassium salt EDTA sodium salt EDTA 
tnsodium salt. EDTA tetrasodium salt hydrate. EDTA tetrasodium salt tetrahydraie 
EDTA ferricsodium salt. EDTA ferricsodium salt h,^. and other salts and hyctotes 
The tenn edetate is an abbreviation for Ethylenediaminetetraacetic acid. 
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Activated p^teinCis an anti.hn,mboticagent 
avaiJable anticoagulants, such as heparin and the oral hydroxycoumarin type 
anticoagulants. AcUvated protein C is also usefi.1 in treating thrombose disorder. As an 
anuth«,n,bo.,c agent. aPC has a profound effect on the treatment of a wide variety of 
5 -'I^'^d-asestatesinvolvingintravascularcoaguladon.includingO^^^^^ 

deep vem thrombosis, putoonaiy embolism. periphenU arterial thrombosis, emboli ' 
onginatingfh,m the hear, or peripheral arteries, acute mj^canUalm^^^^^^^^ 
intravascular coagulation, and acute pre or postcapillary occlusions, including 
^ansplantaaonsorretinath^mbosis. Activated protein C is usefuMn treating an acquired 
10 hypercoagulable state or acquired protein C deficiency associated with sepsis 

transplantations, bums, pregnancy, major surgeon, tiauma. or ARDS. TT,e present 
fonnulation provides a method of treating patients by administering a pham»ceutical 
composition described herein. The present fom,uIation further prevides the use of a 

P^— calcompositiondescribedh^^infortreatingpatientsafflicted^^ 

J ^ Of these conditions. 

The invention relates to stable formulations and uses of aPC. One stable 
lyophiJizedfomiulation would consist ofaPC and a chelating agent. Additionally a 
bulking agent is optionally added to the present fomiulation and selected ih,m the'group 
consisting of mannitol, trehalose, rafifinose. and sucrose for use in the lyophilized 
20 fomiulaUon. Furthem^ore. the ionic strength is optionally contrelled through the salt 

concent^tion of the solution. Phannaceutically acceptable salts typically used to generate 
|on.c strength include but are not limited to potassium chloride (KCl) and sodium chloride 
CNaCI). The lyophilized product is reconstituted with the appropriate diluent. Prefembly 
theresultingsoIutio„hasapHofabout5.5toabout6.5. To maintain effective pH ' 
.5 control, the aPC solution may contain a phaimaceutically acceptable buffer 

Representative buffer systems include Tris-acetate. sodium citrate, and sodium phosphate 
A preferable fomiulation use is a stable lyophilized aPC product that is reconstituted with 
a diluent containing a chelating agent. Also, a preferable fom,uIaUon use is a stable 
lyophilized aPC product that is reconstituted with a diluent then added to an intiavenous 
mfusion solution contaimng a chelating agent or to which a chelating agent will be added 
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The molecular interactions in a formulation between aPC. buffer salt 
<»ncent™t,on. PH. temperature, and bulking agents, are complex. Ye^^ 
chelatmg agent to an aPC formulation with any of the aforementioned components or 
parameters or to the diluent used with the aPC formulation inhibits less active 1 -1 49 aPC 
C-termmal light chain variant degmdation products. Th. formulations of the invention 
P~v.de stable, enzj^atically active. aPC with reduced degiadation. The invention has 
reduced or eliminated any increase in the amount of M 49 aPC C-tenninal light chain 
var.ant. Prefe^bly, the levels of l-,49aPC Ctermina, light chain vaHant do not increase 
bymore.han5%. More preferably. 1-149 aPCC-terminallight chain variant levels do 
notmcreasebymorethan3-/o. Even more preferably, the levels of 1-149 aPCC-tem,inal 
hght chain variant do not increase by more than 2%. Mostprefe«bly. the levels of 1-149 
aPC C-tenninal light chain vanant do not increase by more than 1 TOs stability is 
obtamed through careful control of the precessing and formulation conditions and by the 
addition of a chelating agent. 

15 While the particular source of the aPC is not relevant to the operability of the 

claimed invention, one illustrative source is depicted in Preparations 1 and 2 below 
Preferably the aPC is free of other vitamin-K dependent preteins and factors such as 
protein S. protein 2. as well as factors fl. VD. IX. and X. The fonnulations described 
herem are directed to a phamiaceutical product suitable for administ^tion to a patient 

.0 eather directly, afrer freeze drying and reconstitution. or. optionally, after dilution in arl 
intravenous infusion solution. 

The use of chelating agents for the invention provide a means for sequestering 
metals that would otherwise promote aPC deg^dation resulting in the less active 1-149 
light chain variant. Representative chelating agents include dipotassium edetate 
d.sod,um edetate. edetate calcium disodium. sodium edetate, trisodium edetate EDTA 
f«e acd. EDTA disodium salt. EDTA disodium salt dihydrate. EDTA disodium-calcium 
salt. EDTA dipotassium salt. EDTA tripotassium salt EDTA sodium salt EDTA 
trisodium salt. EDTA tetrasodium salt hydrate. EDTA tetrasodium salt tetrahydme 
EDTA ferric-sodium salt. EDTA ferric-sodium salt hydrate, and other salts and hydrates 
The most preferred chelating agent is EDTA disodium salt The skilled artisan will 
«cog„.ze that many other chelatingagents are available for use in the formulations of the 
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invenuon. The optimum concent^tion of chelating agent is dependent on the .mourn of 
metals present in the diluent. Yet. as long as a sufficient concent^t^on of che,at.„g agent 

IS used to sequester all available^etals. any excess of chelating agent beyond the 
necessary amount wi„ have no undue effect on the pharmaceutical composition or 
fonnulation. However, the skilled artisan will recognize that the upper range for the 
amountofchelatingagentusediswithinphysiolog,-.^ 

of chelating agent is determined based on the aPC concentration. Preferably, the an,ount 
ofchelating agent is from I^Mto lOmM. Morep.fe„.bly. the amount of chelating 
agentisfrom20,Mto5mM. p^ferred concentration of chelating agent when using 
2.5mg/mLaPCis I^Mto lOmM. A mot. preferred concentration of chelating agent 

when usingZSmg^rnLaPC is 20^to5mM. Even morepreferably.the concentration 
of chelating agent when using 2.5 mg/mL aPC is 50 to 1 mM. The most preferred 
concentration of chelating agent when using 2.5 mg/mL aPC is 500 m. Alternatively 
the preferred concentration of chelating agent when using 5 mg/mL aPC is l^M to 10 ' 

mM. Amorepr«fe„^concentrationofchelahngagentwhenusing5mg/mLaPCis20 
m to 5 mM. Even more preferably, the concentn.tion of chelating agent when using 5 
mg/mL aPC is 500 to 3 mM. The most preferred concentration of chelating agent 

when usir.g5mg/mLaPCisln^.Usingachelating agent with the diluent containing 
the formulation stabilizes the aPC for at least 24 hour, at room temperature 

) """^8 «8«nt^ in the fonnulation ofaPC are sucrose, trehalose and 

«ffinose. Moreprefenedbulkingagentsaresucroseandraffinose. TT.e most prefe^ed 
bulkmg agent is sucrose. The amount of bulking agent in the formulation is 1 part aPC to 

to lOpartsbulkingagentonaweight-to-weight basis. Moreover, the bulking agent 
concentration of the fonnuJation is an important fom^ulation vaHable of the fieeze drying 
process. The optimum concentration of bulking agent is dependent on the amount of aPC 
and species of bulking agent selected. The prefened concentration of sucrose in the 
fi^zmg solution is 1 0 to 40 mg/mL. A more ptefened concentration of sucK,se is 1 5 to 
30 mg/mL. The most preferred concentration of sucrose in the fieezing solution is 15 
mg/mL m a formulation of aPC at 2.5 mg/mL. The most preferred concentration of 
sucrose m the freezing solution is 30 mg/mL in a fonnulation of aPC at 5.0 mg/mL The 
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P^sence of the bulking agent in the formulation of aPC offe« increased chemical and 
physical stability. 

'•"°^'°'^^«d0^ng and upon n«onstitutio„.i, is preferable to maintain 
•n*e«„geof5.5to6.5torninimizesolutionstateautodeg^dation. The preferred pH of 
U,efom,uIationisapHbetweenaboutpH5.6andaboutpH6.4. More preferred is a pH 

b^wee„about5.7to about 6.3. Even more prefen^isapH between about5.8 to about 

6^2 St.levenmor.prefe„edisapHbetweenabout5.9toabo„t6.1. The most preferred 
pH IS about pH 6.0. 

To maintain effective pH control, the aPC solution may contain a 
10 Pharmaceuticallyacceptablebuffer. Accordingly, upon fi^-drying. the formulation 
opuonally and preferably comprises a pharmaceutically acceptable buffer. Rep,««ntative 
buffer systems include Tris-acetate. sodium citrate, and sodium phosphate. More 
prefen^d buffer systems include sodium citrate and sodium phosphate. TT,e most 
preferred buffer is sodium citrate. TTieprefeTed molarity of the buffer system is 10 mM 
to50mM. Amoreprefer™dmolarityofthebuffersystemisl0mMto20mM The 
most prefen^l molarity is 40 mM. The skilled artisan will recognize that many other 
buffer systems are available for use in the formulations of the invention. 

Similarly, during freeze d^dng and upon reconstitution. the ionic strength is 
controlled to ensur, solution state stability. The ionic st«ngth is generally detennined by 
the salt concentration of the solution. Phaimaceutically acceptable salts typically used to 
generate ionic strength include but are not limited to potassium chloride (KCl) and 
sodium chloride (NaCl). The preferred salt in the invention is sodium chloride 
Preferably, the sodium chloride concentration is greater than 150 mM. Mo:^ preferably 
the sodium chloride concentration in the fi«ezing solution is between 150 mM to 1000 ' 
mM. Fora fomiulation containing 2.5 mg/mL aPC. the more preferable sodium chloride 
concentration in the freezing solution is between 150 mM to 650 mM. Even more 
preferably the sodium chloride concentration in the freezing solution is between 250 mM 
to 450 mM Still even more preferably die sodium chloride concentration in the freezing 
solution is between 300 mM to 400 mM. n,e most preferable sodium chloride 
concentration in the freezing solution is 325 mM for a fonnulation containing 2.5 mg/mL 
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Similarly, for a fonnulation containing 5.0 mg/mL aPC. the mons preferable 
sodium chloride concentraaon in the freezing solution is between 150 mM to 1000 mM 
Even more preferably the sodium chloride concentration in the fr^zing solution is 
between 250 mM to 750 mM. Still even more preferably the sodium chloride 
5 concentration in the fieezing solution is between 400 mM to 700 mM. The most 
preferable sodium chloride concentration in the fieezing solution is 650 mM for a 
formulation containing 5.0 mg/mL aPC. 

The ratio of aPC:salt:bulking agent (w:w:w) is an important factor in a 
formulationsuitabIeforthefi.ezedodngp«Kess. The ratio varies depending on the 
10 concentration of aPC. salt selection and concentration and bulking agent selection and 
concentration. Particularly, a weight ratio of one part aPC to between about 7 to 8 parts 
salt to between about 5 to 7 parts bulking agent is preferred. More piefcncd is a weight 
mt.o of one pan aPC to between about 7.5 to about 8 parts salt to between about 5 5 to 
about 6.5 parts bulking agent. Most preferred is a ratio of about 1 part aPC to about 7 6 
15 parts sah to about 6 parts bulking agent. 

The prefeired salt is sodium chloride at a concentration of 325 mM (for a 
fomiulation containing 2.5 mg/mL aPC) and 650 mM (for a fomiulation containing 5 0 
mg/mLaPC) and ataratioof about 1.3:1 with sucrose (w:w). This concentration is high 
enough to cause the salt to crystallize during the freezing process, most likely resulting i„ 
.0 an amon^hous mixture of aPC. sucrose, and citrate that can be lyophilized. TT,us the 
.on,c strength of NaCl at the preferred concentrations of 325 mM and 650 mM c^vey 
stability to the fonnulation during the freeze-diying process. 

The invention also provides a process for preparing a stable lyophilized 
fonnulation which compnses lyophilizing a solution comprising aPC and a chelating 
agent, preferably about 2.5 mg/mL aPC. about 15 mg/mL sucrose, about I9mg/mLNaCl 
about 500 m EDTA Disodium. and a sodium citrate buffer having a pH greater than 5 5 ' 
but less than 6.5. Furthermore, the invention provides a precess for preparing a stable 
lyophilized fonnulation which comprises lyophilizing a solution comprising about 5 
mg/mL aPC. about 30 mg/mL sucrose, about 38 mg/mL NaCl, about 1 mM EDTA 
Disodium. and a citrate buffer having a pH greater than 5.5 but less than 6.5. Such a 
lyophilization is conducted by routine methods in the art. 
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A';*«°"^"y..heinventionp„,videsan,ethodoftreati^^ 
mtiavascular coagulation comprising administration of the fonnulation. 

The aPC is preferably administered parenterally to ensure its delive^^ into the 
"«>°J^treami„ane/rectivefom.byi„jectingtheappropriatedoseascon^ 
foraboutonetoaboutninety-sixhou.. The amount of aPC administered is from about 
0.01 mg/kg/hr to about 0.05 mg/kg/hr. Alternatively, the aPC will be administered by 
.«ject.ngaportio„oftheapp„,pria,edoseperho«rasabolusinj^^^^^ 

aboutSmmmes to about 30 minutes, followed by continuous infusion ofthe appropriate 

^-/-^''outtwen.y-threchours.oabout47hours.resultingi„theapp„,priatedo^^ 
1 0 administered over 24 houK to 48 hours. 

The following examples will help describe how the invenrion is practiced and will 
.Mustrate the invention. TTie scope of the invention is not to be construed as merely 
consisung of the following examples. 



15 



20 



Preparation 1 
Preparation of Human Protein C 

Recombinant human protein C (r-hPC) was produced in Human Kidney 293 cells 
by techniques well known to the skilled artisan such as those set forth in Van. U.S. Patent 
No. 4.981.952. the entire teaching of which is herein incoq^rated by reference. n,e gene 
encoding human protein C is disclosed and claimed in Bang, et al.. U.S. Patent No 
4.775.624. the enUre teaching of which is incoiporated herein by reference. Tlie plasmid 
used to express human protein C in 293 cells was plasmid pLPC which is disclosed in 
Ba„& et al.. U.S. Patent No. 4.992.373. the entire teaching of which is incorporated herein 
byreference. The construction ofplasmidpLPC is also described in European Patent 
25 PublicationNo.0445 939.andinGrinnell.etal.. 1987. Bio/Technology 5:1 189- 1,92 the 
teachmgsofwhicharealsoincoiporatedhereinbyreference. Briefly, the plasmid was' 
tiansfected into 293 cells, then stable transfonnants were identified, subcultured and 
grown in serum-free media. After fermentation, cell-fiee medium was obtained by 
microfilcration. 

30 ^«»'""»«P"teinCwasseparatedfh>mtheculturefluidbyanadaptationofthe 
techniques of Van. U.S. Patent No. 4.981.952. The clarified medium was made 4 mM in 
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EDTA Disodium before it was absorbed to an anion exchange resin (Fast-Flow Q 
Pharmaca). After washing with 4 column volumes of20mMTris. 200 mMNaCI pH 
7.4 and 2 column volumes of 20 mM Tris, 150 mM NaCl. pH 7.4, the bound recombinant 
human piotemC zymogen was eluted with 20 mMTris. ISOmMNaCI. 10mMCaC12 

PH7.4. The«'"tedp™teinwasgreaterthan95o/opureafterelutionasjudgedbySDS-' 
polyacrylamide ^1 electrophoresis. 

P'^-fication of the protein was accomplished by making the protein 3 M in 
NaCl followed by adso^^tion to a hydrophobic interaction resin (Toyopearl Phenyl 650 M 

TosoHaas)equilibratedi„20mMTns,3MNaCl.,0mMCaC12.pH7.4. After washing' 
10 wuh 2 column volumes of equilibration buffer without CaC12, the recombinant human 
protem C was eluted with 20 mM Tris, pH 7.4. 

The eluted protein was prepared for activation by removal of residual calcium 
The recombmant human protein C waspassed over a metal affinity column (CheIex-100 

B.o.Rad) to remove calcium and again bound to an anion exchanger (Fast Flow Q 
15 Phannacia). Both of these columns were arranged in series and equilibrated in 20 mM 
Tns. 150 mM NaCl. 5 mM EDTA Disodium. pH 7.4. Following loading of the protein 
the Chelex-100 column was washed with one column volume of the same buffer before 
disconnecting it from the series. The anion exchange column was washed with 3 column 
volumes of equilibration buffer before eluting the protein with 0.4 M NaCl. 20 mM Tris- 
20 acetate. pH 6.5. Protein concentrations of recombinant human protein C and recombinant 
aPC solutions were measured by UV 280 mn extinction EO. 1 -/.=l .8 1 or 1 .85. respectively. 

Preparation 2 
Activation of Recombinant Human Protein C 
25 Bovine thrombin was coupled to Activated CH-Sepharose 43 (Pharmacia) in the 

presence of 50 mM HEPES. pH 7.5 at 40c. Tke coupling reaction was done on resin 
already packed mto a column using approximately 5000 units thrombin/mL resin The 
thrombin solution was cireulated through the column for approximately 3 hours before 
addmg 2-amino-ethanol (MEA) to a concentration of 0.6 nOJL of cireulating solution 
30 The MEA-containing solution was circulated for an additional 10-12 hours to assure 
complete blockage oftheunreacted amines on the resin. Following blocking the 
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thrombin-coupled resin was washed with 10 column volumes of 1 M NaCl. 20 mM Tris 
PH 6.5 to remove all non-specifically bound protein, and was used in activaUon ^actionl 
after equilibrating in activation buflFer, 

I>urilied r-hPC was made 5 mM in EDTA Disodium (to chelate any ..sidual 
calcum) and diluted to a concentration of 2 mg/mL with 20 mM Tr,s. pH 7 4 or 20 mM 
Tns-acetate. pH 6.5. This material waspassed thn>ugh a thrombin column equilibrated at 
37 Cwrth50mMNaClandeither20mMTrispH7.4or20mMTris-acetatepH65 The 

flowrate was adjusted toallowforapproximately20min. of contact time between ther. 
hPC and thrombin resin. The effluent was collected and immediately assayed for 

amidolyticactivity. If the material did not have a specific activity (amidolyfc) comparable 
to an estabhshed standard of aPCJt was r«:ycled over the ^^^^^ 
r-hPC to completion. This was followed by 1 :1 dilution of the material with 20 mM buffer 
as above, with a pH of either 7.4 or 6.5 to keep the aPC at lower concentrations while it 
awaited the next processing step. 

i5 Removal of leached thrombin from the aPC material was accomplished by binding 

the aPC to an anion exchange resin (Fast Flow Q. Phannacia) equilibrated in activation 

buffer(either20mMTns.pH7.4or20mMTris.acetate.pH6.5)withl50mMNaCI 
Thrombm does not interact with the anion exchange resin under these conditions but 

passes through the column into the sample application effluent. Once the aPC is loaded 
3 onto the column, a 2-6 column volume wash with 20 mM equilibration buffer is done 
befon. eluting the bound aPC with a step elution using 0.4 M NaCl in either 5 mM Tris- 
acetate. pH 6.5 or 20 mM Tris. pH 7.4. Higher volume washes of the column facilitated 
mor. complete removal of the dodecapeptide. The material eluted from this column was 
stored either in a frozen solution (-20»C) or as a lyophilized powder. 

'^«»ti«»g"lantactivityofaPCwasdetem.inedbymeasuringtheprolongationof 
the clotting time in the activated partial thromboplastin time (APTT) clotting assay A 

standard curve was prepared in dilution buffer (1 mg/mL radioimmunoassay grade bovine 

serum albumin [BSAJ. 20 mM Tris.pH 7.4. 150 mM NaCl. 0.02% NaN3) ranging in 

pn>tem C concentration fiom 125-1 000 ng^L. while samples were prepared at several 

dilutions in this concentration range. To each sample cuvette, 50 mL of cold horse plasma 

and 50 ML of r««,nstituted activated partial thromboplastin time reagent (APTT Reagent 
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Sigma) were added and incubated at 37-C for 5 min. After incubation. 50 mL of the 
appropriate samples or standards were added to each cuvette. Dilution buffer was used in 

^ace of sample or standard to determine basal Clotting time. IT^etimerofthefibrome^^ 
Server Hemostasis Analyzer, American Labor) was started immediately after the 

addttton of 50 ML370C 30 mMCaC,2 to each satnple or standard. Activated proteinC 
concentration in samples is calculated from the linear regression equation of the standard 
cun^e. Clotting times reported here are the average of a minimum of three replicates 
mcludmg standard curve samples. 



Example 1 

Intravenous infusion solution stability studies in the vial (-l-mg/mL) with freshly 
prepared and filtered 0.9% sodium chloride solution (made at Eli Lilly and Company) 
containing 5mM. lOmM, and 2QmM EDTA Disodium were conducted using a AAPC 
fonnulation (made at Eli Lilly and Company;2mg/mLaPC. 15.2 mg/mL sucrose 12 
mg/mL NaCl. and a citrate buffer having a pH g.«ater than 5.5 but less than 6.5) 'iTie 1 - 
mg/mL I.V. Solutions of rhAPC Formulation prepaid in 0.9% sodium chloride solution 
(made at Eli Lilly and Company), sterile Water for Dejection. USP. and in a 150-mL 
Abbott PVC LV. bag of 0.9O/O Sodium Chloride Injection. USP served as controls TT,e C- 
Teimmal Light Chain Variant (by LC/MS) results from these studies are presented in 
Tables lAand IB. 
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eWorld. S.I..I,... C.nl.m,.ii imM, l»mM, .„d 20mM EDTA Diswaum 



Sample Description 



Initial 1-mg/mL I.V. Solution with 
Freshly Prepared 0.9% Sodium Chloride Solution (Control) 



24-Hour 1-mg/mL I.V. Solution with 
Freshly Prepared 0.9% Sodium Chloride Solution (Control) 



24-Hour 1-mg/mL LV. Solution with 
Sterile Water for Injection (Control) 



Initial 1 -mg/mL L V. Solution with 
Freshly Prepared 0.9% Sodium Chloride Solution Containing 
5mM EDTA Disodium 



24-Hour 1-mg/mL LV. Solution with 
Freshly Prepared 0.9% Sodium Chloride Solution Containing 
SmM EDTA Disodium 



Initial 1 -mg/mL L V. Solution with 
Freshly Prepared 0.9% Sodium Chloride Solution Containing 
lOmM EDTA Disodium 



24-Hour 1-mg/mL LV. Solution with 
Freshly Prepared 0.9% Sodium Chloride Solution Containing 
lOmM EDTA Disodium 



Initial 1-mg/mL LV. Solution with 
Freshly Prepared 0.9% Sodium Chloride Solution Containing 
20mM EDTA Disodium 



24-Hour 1-mg/mL LV. Solution with 
Freshly Prepared 0.9% Sodium Chloride Solution Containing 
20mM EDTA Disodium 



N/A = Not Applicable; 



C-Terminal 
Light Chain 
Variant (%) 



1-149; ND 



1-149: 59% 



1-149: 19% 



1-149; ND 



1-149: ND 



1-149: ND 



1-149: ND 



1-149; ND 



1-149; ND 
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Sample Description 

Initial l-mg/mL I.V. Solution in a 1 SO-mL PVC I.V. Bag of 0 9o^■ 
Sodium Chloride Solution (Control) 

24-Hour 1-mg/mL I.V. Solution in a 150-mL PVC I.V. Bag of 
0.9% Sodium Chloride Solution (Control) 



^^n^oTc'?^'"''' ''- in a 150-mL PVC I.V. Bag of 

0.9/0 Sodium Chloride Solution Containing 5niM EDTA 
Disodium 



^^f^."" ^'""^""^ ^ Solution in a ISO-mL PVC I.V Bac of 

0.9 /« Sodium Chloride Solution Containing ImM EDTA 
Disodium 

'""^"^ '■" « 150-mL PVC I.V. Bag of" 

0.9/O Sodium Chloride Solution Containing 0.2mM EDTA 
Disodium 



1-™S^™L I V. Solution in a 150-mL PVC I.V. Bag of 
o.y /o Sodium Chloride Solution Containing 0.04mM EDTA 
Disodium 



C-Terminal 
Light Chain 
Variant (%) 



N/A = iNot Appucable; ND = Non-detected. ' 
Detection Limit is <2% 



1-149:6% 
1-149: 78% 



1-149: ND 



1-149: ND 



1-149: ND 



1-149: ND 



Example 2 

Intravenous infusion solution stability studies of a 200-Mg/mL rhAPC I V 
solutions in a 150-mL B. Biaun/McGaw PAB® I.V. Bag of 0.9% Sodium Chloride 
Injection. USP (Control) and in 1 50^mL B. Braun/McGaw PAB® I.V. Bags of 0 9% 
Sodium Chloride Injection, USP containing 20^M. 50^M. and lOO^M. respectively of 
EDTA Disodium were conducted using a rhAPC formulation (made at Eli Lilly and ' 
Company; 2 mg/mL aPC. 15.2 mg/mL sucrose, 12 mg/mL NaCl. and a citrate buffer 
hav,ngapHg«aterthan5.5butlesstha„6.5). The rhAPC concentiation. potency and 
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PH results from these studies are presented in Table 2A. TT.e LC/MS results fron, these 
Studies are presented in Table 2B. 

C«.ttMnfi 20,0^, .fflitM^OO^M EDTA Sllunf ''^"*" °^»"* "V^"™. USP 



Sample Description 

Initial 200-jig/mL I.V. Solution of rhAPC 
Formulation in a 150-mL PAB® I.V, Bag of 0.9% 
NaCl Inj. (Control) 



8-Hour 200-ng/raL I.V. Solution of rhAPC 
FormuJaUon in a 150-mL PAB® I.V. Bag of 0.9% 
NaCl Inj. (Control) 

12-Hour 200-^g/mL I.V. Solution of rhAPC 
Formulation in a 150-mL PAB® I.V. Bag of 0.9% 
NaCl Inj. (Control) 



24-Hour 200-Mg/mL LV. Solution of rhAPC 
Formulation in a 150-mL PAB® IV. Bag of 0.9% 
NaCl Inj. (Control) 



Initial 200-Mg/mL I.V. Solution of rhAPC 
Formulation in a 150-mL PAB® I.V. Bag of 0.9% 
NaCl Inj. Containing 20mM EDTA EHsodium 



8-Hour 200.Mg/niL LV, Solution of rhAPC 
Fonnulation in a 150-mL PAB® I.V. Bag of 0.9% 
NaCl Inj. Containing 20nM EDTA Disodium 



12-Hour 200-ng/raL I.V. Solution of rhAPC 
Formulation in a 150-mL PAB® I.V. Bag of 0.9% 
NaCl Inj. Containing 20^^M EDTA Disodium 



10 



24.Hour 200-Mg/mL I.V. Solution of rhAPC 
Fomiulation t in a 150-mL PAB® I.V. Bag of 0.9% 
NaCl Inj. Contain ing 20nM EDTA Disodium 

N/A = Not AppiicableND = Not Deteimincd " 
The average of three analyses is reported 



rhAPC 

Cone. 

2]0Mg/mL 



210Mg/mL 



210ng/mL 



210ng('mL 



Potency 

456 U/mg 



190ng/mL 



190)ig/mL 



190fig/mL 



190ng/mL 



422U/mg« 



pH 



5.98 



338 U/mg j ND 



315 U/mg ND 



249 U/mg I 6.03 



464 U/mg* 6.00 



450 U/mg* ND 



434 U/mg* J ND 



6.01 
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Table 2A continued: 



Sample Description 


rhAPC 
Cone. 


1 Potency 


1 PH 


initial 200-^ig/inL I.V. Solution of rhAPC 
Formulation in a 150-raL PAB® I.V. Bag of 0.9% 
NaClInj. Containing SOmM EDTA Disodium 


ilOtig^mL 


479U/mg 


1 5.99 


« Hour 200-ng/mL I.V. Solution of rhAPC 
Foimulation in a ISO-mL PAB® I.V. Bag of 0.9% 
NaCl Inj. Containing SO^M EDTA Disodium 


N^A 


461U/mg 


ND 


i£ nour ^uu-ng/mL I.V. Solution of rhAPC 
Formulation in a 150-mL PAB® l.V. Bag of 0.9% 
NaCl Inj. Containing 50mM EDTA Disodium 


N/A 


465U/mg 


ND 


nour 2juu-)ig^mL I.V. Solution of rhAPC 
Formulation in a 150-mL PAB® I.V. Bag of 0.9% 
NaCl Inj. Containing 50jiM EDTA Disodium 


220Mfi/mL 


1 428U/mg 


6.00 


Initial 200-jig/niL I.V. Solution of rfiAPC 
Formulation in a 150-mL PAB® I.V. Bag of 0.9% 
NaCI Inj. Containing lOOuM EDTA Disodium 


2i0iLg/mL\ 


498U/mg J 


1 5.98 


8-Hour 200-Hg/mL I.V. Solution of rhAPC 
Formulation in a 150-mL PAB® I,V. Bag of 0.9% 
NaCl Inj. Containing lOO^M EDTA Disodium 


N/A j 


Hi J u/mg I 


ND I 


12-Hour 200-Mg/mL I. V. Solution of rhAPC 
Formulation in a 150-mL PAB® LV. Bag of 0.9% 
NaCl Inj. Containing lOOfiM EDTA Disodium 


N/A 


470U/mg 


ND 


24-Hour 200-jig/mL I.V. Solution of rhAPC 
Formulation in a 150-mL PAB® I.V. Bag of 0.9% 

NaCl Inj. Containing lOOfiM EDTA Disodium 
N/A = Not ApplicableND = Not Determined 


220ng/mL 


451 U/mg 


6.00 
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Ini~<l.n, USP (CoMrorr/llTi, ™»riJe 



Sample Description 


C-Terminal 
Light Chain 
Variant (%) 


Initial 200-^g/mL I.V. Solution of riiAPC Formi,1«t;«T, .7 t 
^ , _ xjLnr\^ rurniuiaiion m a J 50-fnT 

PAB® LV. Bag of 0.90/0 NaCl Inj. (Control) 


M49:ND 


24-Hour 200-jtg/mL 1. V. Soto of rhAPC Fonnulation in a 150- 
mL PAB® LV. Bair of 0 9% tsiuPi t«; //- *. ,x 


1-149:79% 


PAB® I.V. Bag of 0.9% NaCI Inj. Containing 20mM EDTA 

L/lSOGlUm 


1-149; ND 


mL PAB® I.V. Bag of 0.9% NaCl Inj. Containing 20nM EDTA 

Disodium 


1-149: ND 


Initial 200-|ig/mL I. V. Solution of rhA Pr f««^„i«*- • — 777 

P A iT/ n J. rnAi'C Formulation m a 1 50-mL 
PAB® J.V. Bag of 0.9% NaCl Inj. Containing SOpM EDTA 
Disodium 


1-149: ND 


'If PApTi'^f ^^'^PC Fonnulation in a 150- " 
mL PAB® LV. Bag of 0.9% NaCl Inj. Containing 50mM EDTA 

Disodium 


M49:ND 


PAB® LV. Bag of 0.9% NaCl Inj. Containing 1 OO^M EDTA 

Disodium 


1-149: ND 


mL PAB® LV. Bag of 0.9% NaCl Inj. Containing lOOfiM EDTA 

Disodium 

= Not Applicable; ND = Non-detected: ^ 

Detection Limit is <2% 


1-149: ND 





m • 
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Example 3 

A stable lyophiJized fonnulation is made by lyophilizing a solution 
compns,„g2.5mg/h,LaPC. 1 5 mg/mL sucrose. 1 9 mg/n,L NaCJ, 500 ^tM EDTA 
Disodium. and a sodium citrate buffer having a pH grater than 5.5 bu, less than 6 5 
Also, a stable lyophilized fonnulation is made by lyophilizing a solution comprising 5 
m^mL aPC. 30 mg/mL sucrose. 38 mg/mL NaCl. , mM EDTA Disodium, and a cit..te 
buffer having a pH greater than 5.5 but less than 6.5. 

Example 4 

A stable lyophilized formulation is made by lyophilizing a solution 

compn.i„g2.5mg/mLaPC.15mg^s«crx,se.l9mg/mLNaCl.andasodiumd 
buffer havmg a pH greater than 5.5 but less than 6.5. Also, a stable ly«^hilized 
formulation is made by lyophilizing a solution comprising 5 mg/mL aPC. 30 mgAnL 

sucro.. 38 mg/mLNaCUndacitratebufferhavingapH greater than5.5 but less th^ 
6. . I^or to fi.eze drying and upon reconstitution. the pH is maintained in the range of 
5.5 to 6.5. When the lyophilized fonnulation is r«x>nstituted. the ^constitution diluent 
contains a sufficiem amount of EDTA Disodium to pn,vide 100 jtM in the reconstituted 
solution. Alten,atively. the reconstituted fonnulation is added to a diluent suitable for 
adm.n,stration to a patient, such as an intravenous inf«.ion solution, containing a 
sufficient amount of EDTA Disodium to prov.de 1 GO mM in the iniusion solution 
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We claim: 



1. A pha^aceotical composition comprising activated protein C and a chelating 



agent. 

5 



2. The composition of claim 1 wherein the phamiaceutical composition is a 
lyophilized foimulation. 



^^3. The composition of claim 2 further comprising a bulking agent. 

4^ ^--P-«onofclaim3whe«inthebulkingagemisselectedih,mm»^^^^^ 
trehalose, raffinose, and sucrose, and mixtures thereof. 

5. Thecompositionofclaim4furthercomprisingabufrerseIectedfix,mTris-ace.ate 
1 5 sodium ctrate and sodium phosphate, or combinations thereof. 

6. The composition of claim 5 further comprising a buffer such that upon 
reconstitution the fonnulation has a pH of about 5.5 to about 6.5. 

20 7. The composition ofclaim 6 fiirther comprising a salt. 

8. Tlte composition of claim 7 wherein the salt is selected from potassium chloride or 
sodium chloride. 



25 9 A P'«'»«**"«<^«»n>Position comprising activated protein C. a diluent, and- 
chelating agent. 



0. The composition of claim 9 wherein the pharmaceutical composition i 
lyophilized formulation. 



30 

11. The 



composition of claim 9 wherein the diluent is a reconstitution diluent. 



# 
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12 composition ofclaim 9 whex^in the diluent is an int^venous infusion 

solution. 

5 13. ThecompositionofclaimPwhereinthechelatingagentispresentinthediW 
14. The composition of claim 10 further comprising a bulking agent. 

10 trehalose, raffinose, and sucrose, and mixtures thereof. 

1 6. The composition of claim 1 2 further comprising a buffer selected from Tris- 
acetate. sodium citrate arid sodium phosphate, or combinations thereof 

15 17. decomposition of claim 1 3 further comprising a buffer such that upon 
reconstitution the foiroulation has a pH of about 5.5 to about 6.5. 



18. The 



composition of claim 14 further comprising a salt. 



20 19. ■n.ecompositionofclaimlSwhereinthesaltisselectedfiompotassiumchloride 
or sodium chloride. 

20. A process for preparing a lyophilized formulation of aPQ which comprises freeze 
dryngapha^aceutical fonnulation containing activated protein C and a chelating agent. 

21. A process for preparing a lyophilized fbmiulation of aPC. which comprises freeze 
Aying a pharmaceutical fonnulation containing activated protein C. a bulking agent and 
a chelating agent. ' 



wo 03/075834 



PCT/US03/05(Mfi 



-22- 

22. Aprocess of preparing a pharmaceutical solution of aPC. which comprises 
^constituting a lyophihzed fonnulation containing activated p«>tein C with a diluent 
containmg a chelating agent. 

23. A process of preparing a pharmaceutical solution of aPC, which comprises 
^constituting a lyophilized fomiulation containing activated protein C and a bulking 
agent with a diluent containing a chelating agent. 

24. A method of treating a patient in need thereof which comprises administenng to 



the patient thepharmaceutical composition ofany one of claims 1 through 



19. 



25 



A use of the pharmaceutical composition of any one of claims 1 through 19 which 
comprises treating thrombotic disorders. 
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SEQUENCE LISTING 



<110> Gopalrathnam, Ganapathy 
Huang. Lihua ^ 
Rigmn, Ralph m 
Sheliga, Theodore A. 

<120> Activated Protein c Formulations 
<130> P15199 



<14p> 60/363364 

<141> 2002-03-08 

<160> 3 

<170> Patentin version 3.1 

<210> 1 

<211> 410 

<212> PRT 

<213> Homo sapiens 



<400> 1 

His Ser ser Leu Glu Arg Glu Cvs tIp ri.. /-i.. »t ^ 
1 Mrs ^lu cys lie Glu Glu lie Cys Asp Phe Glu 

10 15 

Glu Ala Lys clu He Phe Gin Asn val Asp Asp Thr u.u Ala Phe Trp 

30 

ser Lys His val Asp Gly Asp Gin cys Leu val Leu Pro Leu Glu His 

pro cgs Ala ser Leu cys c^s Gly His Gly Thr ^s He Asp Gly He 

gy ser Phe Ser cys Asp cys Arg ser Gly Trp Glu Gly Arg Phe gs 

em Arg Glu val ser Phe Leu Asn Cys ser Leu Asp Asn Gly Gly cys 

Thr His Tyr cys Leu Glu Glu val gIv Trp Arg Arg cys ser cys Ala 

•^"^ 110 

pro Gly Tjr Lys Leu Gly Asp Asg Leu Leu Gin Cys His Pro Ala Val 
Lys Phe Pro Cys Gly Arg Pro Trp Lys Arg Met Glu Lys Lys Arg ser 
His Leu Lys Arg Asp Thr Glu Asp Gin Glu As^ Gin val Asp Pro Arg 
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Leu ne ASP Gly Lgs „et Thr Arg Arg .sp ser Pro Trp cl„ val 



175 



val Leu Leu Asg ser Lys tys Lys Leu Ala Cys Gly Ala val Leu He 

"5 190 

His pro ser Trp val Leu Thr Ala Ala His cys Met as^ clu ser Lys 

Lys Leu Leu val Arg Leu clu Tyr Asp Leu Arg Arg Trp du Lys 

Trg Glu Leu ASP Leu Asg He Lys Glu val Phe Val His Pro Asn .yr 

240 

«r L,s s.r Thr Jjr «p «„ 

250 255 
pro Ala Thr Leu Ser Gin Tl,r He Val Pro He Cys Leu Pro Asp Ser 

Gly Leu Ala gIu Arg gIu Leu A|n Gin Ala Gly Gin clu Thr Leu val 

285 

Thr |lj Trp o,y TVr Hi, sjr ser Ar, 01. l,s |Jj 

AJI Thr Ph, val «„ I,. c„ I,, jr. v., v., Pro K,s «h 

320 

=lu cys s.r c,„ «,t «r «„ ^ v^j ^.r «,„ «„ cys 

Al. Gly He Ljj cly „p .rg «1„ «„ cys Gl„ cly „p s.r G1y 

350 

Gly pro Met val Ala ser Phe His Gly Thr Trp Phe Leu val Gly Leu 

365 

val ser Trp Gly Glu Gly c^s Gly Leu Leu His Asn Tyr Gly val Tyr 

380 



Thr Lys val ser Arg Tg Leu Asp Trp He His Gly His He Arg Asp 
Lys Glu Ala Pro Gin Lys Ser Trp Ala Pro 



400 



«5 410 



2 
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<210> 2 

<211> 409 

<212> PRT 

<213> HOfflo sapiens 

<400> 2 

ser ser Leu clu Arg du cys He clu Gju ne cys Asp Phe olu clu 

10 15 



Ala Lys Gin xje Phe Gin Asn Val Asp Asp Thr Leu Ala Phe Trp ser 
Lys His val ASP Gly Asp Gin gs Leu val ueu Pro Leu gIu His Pro 
cys Ala ser Leu Cys Cys Gly His Gly Thr cys lie Asp Gly He Gly 
ser Phe Ser cys Asp cgs Arg ser Gly rrp gIu Gly Arg Phe cys Gin 

/5 on 



Arg Glu val Ser Phe Leu Asn Cys ser Leu Asp Asn Gly Gly c^s Thr 

"is Tyr cys Leu Glu Glu Val Gly Tr^ Arg Arg cys ser gs Ala Pro 

6ly Tyr Lys Leu Gly Asp Asp Leu Leu Gin Cys His Pro Ala val Lys 

Phe pro cys Gly Arg Pro Tr^ Lys Arg Met Glu Lys Lys Arg Ser His 

Lys Arg ASP Thr Glu Asp Gin Glu Asp Gin val Asp Pro Arg Leu 

■^55 160 

lie ASP Gly Lys Met Thr Arg Arg Gly aso ser Pro Trp Gin val val 

X70 

Leu Leu ASP ser Lys Lys Lys Leu Ala cys Gly Ala Val Leu He His 

'^'^^ 190 

P". ST va, L.. Thr A,a Ala „u cys «« «„ aj„ ser 

!.» JJJ val Ar, L« Gly g„ Tyr Asp L» Ar, Arg Trp Gla lys Trp 
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ASP Leu ASP lie Lys 61u val Phe val His Pro Asn Tyr Ser 

240 

Lys ser rhr rhr as^ ash Asp He Ala Leu Leu His Leu Ala clr, Pro 



255 



Ala Thr Leu Ser Gin Thr He Val Pro ti« /-^^ . 

260 ^ ^^f Leu Pro Asp ser Gly 



Leu Ala Glu Arg Glu Leu Asn Gin Ala Gly Gin Glu Thr Leu val Thr 

285 



Oly rrp Gly Tyr His ser ser Arg Glu Lys Glu Ala Lys Arg Asn Arg 



Tjr Phe val Leu Asn Phe He Lys He Pro Val Val Pro His Asn Glu 



315 



320 



cys S.r c,„ va, «r s.r «„ „„ v„ S|r «n .et L.„ gs A,a 
Gly II. L.„ |,j «p „p ^^^^^ 

Pro H.t val Ala s,r «.e Kfs Thr Trp Ph. L.„ cly v„ 

365 

ser rrg cly clu cly cys cl^ teu teu His Asn Tyr Gly val Tyr rhr 
L^l val ser Arg Tyr ueu Asp Trp He His cl^ „is He Arg Asp l^s 

Glu Ala Pro Gin Lys ser Trp Ala Pro 
405 

<210> 3 

<211> 419 

<212> PRT 

<213> Homo sapiens 

<400> 3 

Ala Asn ser Phe Leu Glu Glu Leu Arg His Ser ser Leu Glu Arg Glu 
cys He Glu Glu He cys Asp Phe Glu Glu Ala Lys Glu He Phe Gin 



30 



Asn val ASP ASP rhr Leu Ala Phe Trp ser Lys His val Asp Gly Asp 



wo 03/075834 



PCT/US03/05046 



35 ^15199. ST25-txt 

40 45 

Gin cgs Leu val Leu Pro Leu gIu His Pro cys Ala ser Leu cys cys 

Ov 

gy His Gly Thr cys lie Asp Gly He Gly ser Phe Ser cys Asp cys 

80 

Arg ser Gly rrp gIu Gly Arg Phe Cys Gin Arg Glu val ser Phe Leu 
Asn cys ser Leu Asp Asn Gly Gly cys xhr His cys Leu Glu Glu 
val Gly rr^ Arg Arg cys Ser c^s Ala Pro Gly Tyr gs Leu Gly Asp 
ASP Leu Leu Gin Cys His Pro Ala val Lys Phe Pro cys Gly Arg Pro 
Trg Lys Arg Met Glu Lys Lys Arg Ser His Leu Lys Arg Asp Thr Glu 

ASP Gin Glu ASP Gin val Asp Pro Arg Leu He Asp Gly Lys Met Thr 

170 

Arg Arg Gly Asp ser Pro Trp Gin val val Leu Leu Asp ser Lys Lys 

tys Leu Ala cys Gly Ala Val Leu xle His Pro Ser Trp val Leu Thr 

Ala Ala His cys Met Asp Glu ser Lys Lys Leu Leu val Arg Leu Gly 

Glu Tvr ASP Leu Arg Arg Trp Glu Lys Trp gIu Leu Asp Leu Asp He 

240 

L« c,u v., «,. vj, «s «„ ryr Ly, s.r Thr Asj 
ASP II. AU L«, Leu Kis Leu g,„ ^ ^ 



270 



lie val Pro He Cys Leu Pro Asg ser Gly Leu Ala Glu Arg Glu Leu 

285 

Asn Gin Ala Gly Gin Glu Thr Leu val Thr Gly Trp Gly Tyr His Ser 

5 



wo 03/075834 ' 

PCTA;S03/0S046 



290 15199.ST2S.txt 

3Ser Arg clu Lys olu Ala Lys Arg Asn ATg Thr Phe val Leu ash Phe 

320 

lie L„ .n, v,J v., „,s „„ g 
As» M.t v„ sj; «,„ «„ 



<=!» «P AU cys Olu Asp S|r o^y Pro «et «1 s.r Phe 

365 

»is T*r Trp Phe Leo ve, o,y s.r Trj cys 

IJ^ ue„ L.U „u «„ „, ^ 

ASP Trp l,e ms Jjj „,s I,e Ar, «p j„s c,„ p„ 3., 

Trp Ala Pro 
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